. Addicts rate drug cues as one of the biggest contributors to drug craving, even more so than negative mood states or a desire to get high 4 . There are at least two ways in which drug cues can come to elicit conditioned withdrawal. First, to the extent that drug taking occurs to alleviate withdrawal symptoms, withdrawal can become associated directly with cues such as drug paraphernalia. This type of conditioned withdrawal was emphasized in early accounts of addiction 5 . Second, withdrawal can be elicited by drug cues as a conditioned compensatory response; that is, a conditioned homeostatic mechanism that counters the effects of drugs about to be introduced into the system 6 . In either case, conditioned withdrawal motivates drugseeking to alleviate those symptoms, just as acute withdrawal motivates continuing drug use in active drug users.
Conditioned withdrawal can be modeled in animals
Morphinedependent animals exposed to a novel cue or context while undergoing withdrawal subsequently exhibit conditioned withdrawal in the presence of that cue or context, which can be measured in several ways. These include modulation of operant responding for food, morphine, heroin or brain stimulation reward [7] [8] [9] and avoidance of the withdrawalpaired cue or context [10] [11] [12] [13] . Avoidance of the withdrawalpaired cue is often demonstrated by using OWCPA, a popular measure because of its simplicity. In this paradigm, a morphinedependent rat is exposed to a two or threechambered apparatus for a period of time and its exploration of the chambers is recorded. Sometime later the rat is confined in one of the chambers while undergoing withdrawal; the chambers are distinct from one another in features such as wall color or floor ing. Confinement in another chamber for the same amount of time in the absence of withdrawal is done to control for differences in preference on the basis of exposure, such as effects of familiarity. When they are later given the opportunity to explore the appa ratus freely once again, rats trained in this way tend to avoid the previously withdrawalpaired context, spending significantly less time there than in the other context. Conditioned withdrawal is defined operationally in terms of this difference in time spent in the withdrawalpaired chamber versus the opposite chamber.
Studies of the neural substrates of acute opiate withdrawal in animals have identified important roles for the extended amyg dala (central nucleus of the amygdala, bed nucleus of the stria terminalis and nucleus accumbens shell) and basolateral amyg dala [14] [15] [16] . Conditioned opiate withdrawal engages much of this same circuitry 15, 17 . The basolateral and extended amygdala are substrates of fear, anxiety, stress and aversive motivation 18, 19 , and the nucleus accumbens is involved in dysphoria and anhedonia associated with addiction 20 . Recruitment of this 'antireward' system 21 during the development of addiction 1 results in a with drawal state characterized by anxiety, dysphoria and drug craving. By reengaging this circuitry, conditioned withdrawal produces many of these same effects. In this way, drug and withdrawal paired cues contribute to relapse even in longabstinent addicts, just as acute withdrawal is a powerful motivator of continuing drug use in active drug users.
What is extinction?
From a clinical standpoint, alleviating conditioned opiate withdrawal could benefit addicts seeking to achieve or sustain abstinence. Conditioned withdrawal is a Pavlovian conditioned response (CR), a type of response that is acquired through expo sure to contingent pairings of an initially neutral cue (called a conditioned stimulus, or CS) with a biologically significant event Extinction of conditioned opiate withdrawal in rats in a two-chambered place conditioning apparatus (called an unconditioned stimulus, or US). One method of reducing all types of Pavlovian CRs is extinction. In extinction, repeated or prolonged exposure to the CS in the absence of the US it previously predicted results in a decline in the CR 22 . Extinction is a pheno menon distinct from forgetting, as it requires exposure to the CS in the absence of the US as opposed to the simple passage of time. Extinction also is different from 'unlearning' , as indicated by the recovery of extinguished CRs under some circumstances 23 . Instead, extinction involves a suppression or inhibition of the CR 24 . In the OWCPA paradigm, extinction occurs either when animals are tested repeatedly or when they are confined repeatedly in the formerly withdrawal and salinepaired chambers and then tested in a separate session. Extinction of OWCPA is complete when animals no longer avoid the previously withdrawalpaired compartment.
Why study extinction of OW-CPA?
Clinical researchers have examined the possibility of using extinc tion as a component of addiction treatment. Called cue exposure therapy, the protocol involves exposing addicts to drug cues in the absence of drug administration or acute withdrawal in an attempt to weaken the association between the cues and these states.
Early studies of the efficacy of cue exposure therapy in reducing conditioned opiate withdrawal in addicts were promising 2 , but sub sequent studies have met with limited success, and a metaanalysis of the literature through 2001 revealed no significant effect 25 . It has been suggested that basic laboratory research on extinction might lead to improvements in cue exposure protocols that will increase the success rate of this form of therapy 25 . Consistent with this, research on the neurobiology of fear extinction in animals has led to advances in the use of exposure therapy to treat fear and anxiety disorders 26 . Analogous studies on drug cue extinction could have a similar effect 27, 28 . There is already some evidence that this is the case. For example, drawing from the aforementioned literature on fear extinction, we recently examined the effect of systemic, preextinction training administration of the Nmethyldaspartate (NMDA) receptor partial agonist dcycloserine (DCS) on OWCPA extinction in rats and found that it facilitates extinction learning 28 . Others have reported similar effects of DCS on extinction of cocaine conditioned place preference 29, 30 . Intriguingly, a clinical study examining the utility of DCS as an adjunct to exposure therapy for nicotine addiction in cigarette smokers reported that participants who were given DCS before cue exposure therapy sessions showed facilitated extinction of two separate measures of cueelicited crav ing as compared with a placebotreated control group 31 .
Our OW-CPA extinction protocol There are a number of possible ways of conducting OWCPA extinction experiments 32, 33 . Our protocol has evolved since our initial studies 28 as we have learned more about the behavior, iden tified certain technical problems in measuring it and optimized our experimental conditions accordingly.
The most noteworthy change we have made is in our choice of place conditioning apparatus. In our earlier work, we used a three chambered apparatus in which two equally sized conditioning chambers (which serve as the withdrawalpaired environment and the neutral environment) are separated by a smaller 'start box' into which a rat is placed at the beginning of a test session. A problem inherent in the use of this type of apparatus is that rats spend some of the test session in the start box rather than the conditioning chambers. In OWCPA experiments, we have found that rats will spend as much as 50% of a test session in the start box after condi tioning, even though the area of this box is only about 20% of the total area of the apparatus. We have found this 'start box effect' to be episodic, appearing in some cohorts of animals but not others. This effect may be related to stress, as its magnitude is increased following restraint stress in animals that had undergone OWCPA extinction (K.M.M. and W.A.C., unpublished observations). The list of potential sources of stress that may wax and wane is long and includes oftenuncontrollable factors that may be related to the commercial supplier, shipping, season and local conditions (e.g., noise or smells during construction, renovation or repairs; fire alarms and so on). The start box effect also tends to become more pronounced with repeated testing, which is particularly troublesome in OWCPA extinction experiments involving multiple tests (e.g., pretest, postacquisition test and postextinction tests). Regardless, it is problematic because it artificially decreases the differential in time spent between the withdrawalpaired and neutral environments, as so much of the session time is spent outside of either chamber. It is possible to minimize its prominence by mod ifying the way in which the data are expressed; for example, by expressing the time spent in the withdrawalpaired chamber as a percentage of the total time spent in the entire apparatus, but this is unsatisfactory, particularly if the start box effect dwarfs effects noted in these chambers, increases in magnitude across tests or differs in magnitude between or among experimental groups.
To circumvent the problem altogether, we have begun using a different place conditioning apparatus modeled after one used extensively by Cunningham et al. 34 These boxes differ from our threechambered boxes in two major respects: they are two chambered boxes that lack a start box, and the chambers are dis tinguished from one another solely on the basis of floor texture (Fig. 1) . The apparatus is unbiased in the sense that there is no overall preference for one floor texture versus the other in a group of naive rats, although individual rats do tend to spend more time on one or the other floor type (Supplementary Fig. 1a ). In the large majority of rats, this initial apparent preference is not consistent when the rats are tested repeatedly (Supplementary Fig. 1b) . The lack of a consistent preference indicates that pretesting rats before conditioning (a common first step in place conditioning experi ments) is unnecessary, as any preference observed in each rat during this test is not likely to be meaningful. Because the initial preference is inconsistent across tests, inclusion of these data in the analyses actually increases (rather than decreases) variability of the data.
Another modification we have made to our experimental protocol is in the parameters of OWCPA acquisition training. Specifically, we have increased the intensity of training by running two sessions (each involving one pairing of one floor type with saline and the other floor type with naloxone) rather than just one. Rats trained in this way show robust, consistent place aversions that are relatively resistant to extinction, allowing us to titrate the pace of extinction through appropriate adjustments in the extinc tion training parameters. Our dose of naloxone is quite low (15 µg kg − 1 ) and was chosen because it elicits affective/motivational symp toms of withdrawal with few somatic symptoms 16 and conditions significant place aversions in morphinedependent rats but not in nondependent controls 35 .
For OWCPA extinction training, we repeatedly confine rats in the formerly saline and naloxonepaired boxes in the absence of with drawal. We prefer this method compared with testing rats repeat edly, for two reasons. First, we are able to control the amount of exposure to the formerly saline and naloxonepaired environments, whereas with repeated testing the amount of exposure differs from rat to rat on the basis of each rat's behavior. Second, we have found that in the twochambered apparatus, there is a steady increase in the magnitude of the preference for one floor over the other with repeated testing (Supplementary Fig. 1c) . In other words, untrained rats continue to show apparently random behavior with regard to which floor is preferred in any individual test, but the magnitude of that preference (measured as the amount of time spent on the preferred floor minus the amount of time spent on the nonpreferred floor) increases over test sessions, suggesting that rats become less apt to explore as they are tested repeatedly. Hence, we have adopted a protocol in which rats are trained to acquire OWCPA, and then are exposed to a set number of extinction training sessions or no further training, and finally are given a single test session. The experimental design is entirely between groups, thereby eliminating any measure ment artifact associated with repeated testing. The data can be scored automatically with an appropriate software package, such as Ethovision. In Ethovision, before placing the rats into the chambers, the experimenter specifies the location of the two floor types ('zones') within each chamber ('arena') by using an image captured by the video camera with the room lights on. (d) Experiments are run under red light to maximize the contrast between the albino rats and the black apparatus for scoring purposes.
MaterIals

REAGENTS
SpragueDawley rats (theoretically, any strain of rats can be used, although if you are using an automated scoring system, the color of the chambers may need to be altered to provide adequate contrast with the natural coloring of the strain; see below) ! cautIon Experimenters must follow all relevant ethical guidelines for the care and use of laboratory animals, including local requirements for surgical anesthetic. crItIcal Use of adult animals weighing 225-250 g upon arrival is recommended, as temporal changes in naloxoneinduced withdrawal indices and plasma concentrations of morphine following implantation of two 75mg pellets are well characterized in rats of this size 
EQUIPMENT SETUP Morphine pellet preparation Prepare pellets for implantation by wrap ping them in strips of nylon stocking in packets of two and tying the packets closed with surgical thread. This process is helpful in quickly and simul taneously placing two pellets in a single rat. It also facilitates the removal of the pellets if that is required for experimental designs other than those described here. Chambers Assemble the place conditioning chambers on a cart atop a single sheet of black Plexiglas. Position the cart beneath a video camera affixed to the ceiling of the room. Place each box on top of two floors such that onehalf of the total floor space is of one texture (grid) and the other half is of the other texture (hole). The orientation of the floor types alternates from one chamber to the next (Fig. 1b,c) . For OWCPA acquisition and extinction training, slide the dividers into the tracks created by the strips of Plexiglas adhered to the inside of the boxes. The dividers should cleanly divide the boxes into two equally sized compartments, each with its own floor type. The dividers are not used during testing. Use the clear Plexiglas lids to cover the chambers once the rats have been placed inside the boxes. Room setup Run experiments involving SpragueDawley rats under red light to maximize the contrast of the white animals against the black back ground and minimize glare (Fig. 1d) 3| Shave a patch of fur of about 1 × 1 inches between the scapulae of the rat.
4|
Sanitize the area with Betadine and alcohol wipe prep pads.
5|
Use a scalpel to make a small (~1/2 inch) incision between the scapulae.
6|
Insert a wound spreader into the incision, oriented toward the tail of the rat, and create a subcutaneous pocket ~2 inches away from the incision site. Remove the wound spreader.
7| By using a hemostat, insert the pellet packet deep into the pocket created in Step 6. Using a free hand, gently hold the packet in place through the skin and remove the hemostat. The nylon wrapping of the pellet packet (see EQUIPMENT SETUP) facilitates the process of pellet implantation.
8|
Use a wound stapler to close the incision with two or three surgical staples. Attach the staples firmly to prevent the rats from pulling them out.
9|
Cover the incision site with topical antibiotic cream.
10|
Return the rats to their living environment. Rats can be group-housed after surgery.
11|
Allow the animals to recover for 3 d after pellet implantation. During this time, monitor the rats' recovery according to institutional animal handling requirements.
 crItIcal step Recovery time should be no less than 3 d to allow plasma concentrations of morphine to peak 36 . The 'lifespan' of the pellets is ~2 weeks, beginning at implantation 36 . ? trouBlesHootInG oW-cpa acquisition training • tIMInG 2 h per d per rat 12| Randomly assign rats to chambers, grid + and hole + conditions (supplementary Fig. 2) , and experimental groups. Each rat should be run in a single chamber for the duration of the experiment. Rats in the grid + condition are trained to associate the grid floor with morphine withdrawal, and rats in the hole + condition are trained to associate the hole floor with morphine withdrawal. Experimental groups should contain equal numbers of rats assigned to each chamber and to grid + and hole + conditions (supplementary Fig. 2) . Keep rats in their home cages in a room separate from the testing room when not being trained.  crItIcal step Inclusion of a 'no-extinction' control group in every experiment is recommended in order to establish that rats acquired OW-CPA before extinction training.  crItIcal step Training occurs over two successive days, each involving one exposure to the saline-paired floor of the assigned chamber and one exposure to the naloxone-paired floor.
13| Put the chamber dividers in place. Inject two rats (one from each floor type group) subcutaneously with 0.9% (wt/vol) saline and place them immediately and simultaneously into the chambers (supplementary Fig. 3) . Put the chamber lid in place immediately after placing the rats in the chambers. Continue injecting the rats in pairs and placing them into the chambers until all chambers are loaded.
14|
Leave the rats exposed to the saline-paired floor for 1 h. After the exposure is complete, remove the rats from the chambers and return them to their home cages in a room separate from the testing room.
15|
Two to three hours later, inject rats subcutaneously with 15 µg kg − 1 naloxone-HCl and place them immediately on the naloxone-paired floor of their assigned chamber for 1 h, according to the same general protocol as was just described for the saline-paired floor (Step 13).  crItIcal step Because the saline and naloxone pairings are separated by only 2-3 h, it is important to do the saline pairing first and the naloxone pairing second on each day. Otherwise, there is the risk that the rats will be experiencing residual symptoms of morphine withdrawal during their exposure to the saline-paired floor, which could interfere with conditioning.
16| Return rats to their home cages overnight.
oW-cpa extinction training • tIMInG 1 h per d per rat 17|
Put the chamber dividers in place. Inject rats subcutaneously with 0.9% (wt/vol) saline and place them immediately into the chambers, following the same general protocol as described in Step 13 for OW-CPA acquisition (supplementary Fig. 3) .  crItIcal step Extinction training occurs over as many successive days as is optimal for the purposes of a particular experiment. For example, 1 d of extinction training (leading to suboptimal extinction) may be used in experiments involving a manipulation predicted to facilitate extinction, whereas multiple days of extinction training (leading to complete extinction) may be used in experiments involving a manipulation predicted to impair extinction.  crItIcal step In contrast with OW-CPA acquisition training, in OW-CPA extinction training the order of exposures to the formerly saline-paired and naloxone-paired floors is counterbalanced across rats and reversed on each successive extinction training day.  crItIcal step As with OW-CPA acquisition training, rats should be kept in their home cages in a room separate from the testing room when they are not being extinction trained.
18|
Leave the rats exposed to the saline-paired floor for 30 min. After the exposure is complete, remove the rats from the chambers and return them to their home cages in a room separate from the testing room.
19|
Two to three hours later, inject rats subcutaneously with 0.9% (wt/vol) saline and place them immediately on the opposite floor of their assigned chamber for 30 min.
20| Return rats to their home cages overnight. testing • tIMInG 30 min per rat 21| Remove the chamber dividers. Place the rats into the chambers at the junction of the two floor types, facing away from the experimenter. Put the lids in place. Allow the rats to explore the apparatus freely for 30 min.  crItIcal step All rats are tested at a single time. ? trouBlesHootInG 22| Score the test session in real time by using a dedicated software package such as Ethovision, as described in EQUIPMENT SETUP. Alternatively, record the session on a DVD for later automated or manual scoring. Even if you are using a real-time automated scoring system, it is useful to record the session for backup data storage in the event of computer failure or to have the option of adding additional measures of potential interest (such as the distance traveled or the number of entries into each side of the chamber). ? trouBlesHootInG ? trouBlesHootInG Troubleshooting advice can be found in table 1. To analyze the data, these times should be converted into time spent on the formerly naloxone-and saline-paired floors for each individual rat based on its assignment to grid + or hole + conditions. Aversion scores can then be calculated by subtracting the time spent on the saline-paired floor from the time spent on the naloxone-paired floor for each rat. Negative aversion scores indicate that the rats spent less time on the formerly naloxone-paired floor than on the formerly saline-paired floor; positive aversion scores indicate that the rats spent more time on the formerly naloxone-paired floor than on the formerly saline-paired floor; and aversion scores near zero indicate that the rats spent approximately equal amounts of time on the two floors.
Typical behavior of normal (unmanipulated) rats trained as described is shown in Figure 2 . There were eight groups in this experiment: two that were trained to acquire OW-CPA but were not extinguished, and six that were trained to acquire OW-CPA There were eight groups in this experiment: two that were trained to acquire OW-CPA but were not extinguished, and six that were trained to acquire OW-CPA and then received differing amounts of extinction (ext) training (1-6 d) . All extinguished groups were tested the day following their final extinction training session. One of the no-extinction groups was tested the day after the second OW-CPA acquisition training session and the other was tested 7 d later. The latter group received no intervening training during this period (i.e., they remained in the colony undisturbed). (b) The data expressed as seconds spent on the formerly naloxone-and saline-paired floors during the test session. Overall, there was a significant group × floor interaction (F(7, 64) = 3.503; P = 0.003). The aversions shown by the two nonextinguished groups were of a similar magnitude (floor × group interaction: F(1, 16) < 1); t tests using the Bonferroni correction (adjusted P value = 0.00625) revealed the aversions to be statistically significant in both the no-ext (1-d test) and the no-ext (7-d test) group (P = 0.00006 and 0.0005, respectively). By contrast, in the extinguished groups, the 1-d (P = 0.0008) and 2-d ext groups (P = 0.003) showed significant place aversions, whereas the 3-, 4-, 5-or 6-d ext groups did not (P = 0.569, 0.933, 0.655 and 0.659, respectively). (c) The data from b converted to aversion scores. Overall, there was a significant main effect of group (F(7, 64) = 3.503; P = 0.003). The 3-, 4-, 5-and 6-d ext groups differed significantly from the pooled no-ext group (P = 0.007, 0.005, 0.00005 and 0.0003, respectively), whereas the 1-d and 2-d ext groups did not (P = 0.306 and 0.173, respectively), as indicated by t tests performed by using the Bonferroni correction (adjusted P value = 0.00833). (d) Aversion scores of the individual animals in the pooled no-ext group. The group mean is indicated by a small horizontal line. All experimental protocols were approved by McLean Hospital's Institutional Animal Care and Use Committee (IACUC). *Paired t test, P < 0.00625 (Bonferroni adjusted P value); † P < 0.00833 versus no ext (pooled) group (Bonferroni adjusted P value). Acq, acquisition. and received differing amounts of extinction training (1-6 d; Fig. 2a) . In general, group sizes for this type of experiment should be predetermined on the basis of power analyses, but n numbers of 8-12 are recommended. Figure 2b depicts the data expressed as seconds spent on the formerly naloxone-and saline-paired floors. Both no-extinction groups spent less time on the formerly naloxone-paired floor than on the formerly saline-paired floor. Notably, this indicates that rats do not forget the significance of the naloxone-paired floor in the week after OW-CPA acquisition in the absence of extinction training, thus implying that any behavioral changes seen in the extinction groups are due to extinction training 28, 37 . The behavior of the extinguished groups differed depending on the amount of extinction training they received, such that the 1-d and 2-d extinction groups continued to show aversions, whereas the 3-d extinction group did not. No further behavioral changes were seen in the 4-, 5-or 6-d extinction groups. This indicates that 3 d of extinction training is necessary and sufficient to extinguish OW-CPAs acquired using the parameters we have described. Data presented in this format can be analyzed by using a repeated-measures ANOVA with floor as a repeated measure and group as a betweengroups factor; significant interactions of floor and group can then be followed up with planned comparisons or post-hoc tests of the time spent on the two floor types within each group (Fig. 2) . All statistical analyses should be two-tailed with an α no greater than 0.05.
In Figure 2c , the data are presented as aversion scores. Because there was no difference in the behavior of the two noextinction groups, their data are pooled. Here it can be seen, again, that extinction was complete following 3 d of extinction training. Aversion scores are advantageous in that they are amenable to between-groups comparisons using one-way ANOVAs, planned comparisons and post-hoc tests (Fig. 2) .
Earlier we noted that it is important to include a no-extinction group in every experiment to verify that the animals acquired OW-CPA before extinction training. In light of this it is important to point out that OW-CPA acquisition under the parameters we have described is quite robust. Figure 2d shows the aversion scores of the individual rats (n = 18) in the pooled no-extinction group. There were two rats that showed no evidence of having acquired OW-CPA, but the remainder showed robust place aversions. Hence, the small percentage of nonlearners in any given sample of rats is not a major concern because the expectation would be that with random assignment of rats to groups, the few nonlearners would be distributed equally.
We are not the first to use a two-chambered apparatus to study conditioned opiate withdrawal in rats, e.g., see refs. 38,39, but our scoring method differs from those used by other investigators. Typically, place aversions are quantified as the change in time spent in the withdrawal-paired chamber in a postconditioning test versus a preconditioning test. In our protocol, we have omitted the pretest and focus instead on the difference in time spent in the withdrawal-and saline-paired chambers in the post-test. Among the benefits of the former method are that it allows the experimenter to eliminate animals showing an overly strong preference for one or the other chamber before conditioning and/or to assign one or the other chamber as the withdrawal-paired chamber on an individual animal basis in a biased or unbiased experimental design. These benefits are predicated on the assumption that preferences shown during the pretest are stable; i.e., that untrained animals show a consistent preference for one or the other chamber across repeated tests. As described earlier, we have found this not to be the case in our apparatus, as most rats have remarkably unstable preferences from test to test (supplementary Fig. 1) . We have also found that the magnitude of the preference that they do show increases across repeated tests, suggesting the introduction of an extraneous variable with repeated testing. For this reason, we have chosen to omit the pretest, assign rats randomly to groups and conditions, and use the differential in time spent in the withdrawal-and saline-paired chambers in the post-test as an operational definition of conditioned withdrawal. We believe that this measure represents the cleanest way of assessing OW-CPA in our apparatus and under our testing conditions.
It is simple to introduce experimental manipulations such as systemic or localized drug administration into this experimental protocol. Similarly to other extinction paradigms 40 , OW-CPA extinction lends itself to investigations of the effects of a drug on the development, consolidation or retention of extinction through variation of the time of drug administration relative to extinction training and/or test. Hence, to examine the development of extinction, one could administer the drug before extinction training; i.e., substitute drug administration for the saline injections that otherwise would precede placement of the animals into the chambers for each exposure. To examine consolidation of extinction, inject the rats with saline before placing them into the chambers for each exposure and administer the drug immediately or at a delay after each exposure is complete. To examine retention of extinction memory, one could follow the standard extinction training protocol and then administer the drug before the test session. In each case, the interval between drug administration and extinction training or test should be determined by the pharmacokinetics of the drug.
Another consideration when designing a mechanistic experiment is the number of extinction training sessions. The choice here should be guided by the behavior of unmanipulated animals (Fig. 2b,c) and the predicted effect of the manipulation (impairment or facilitation of extinction). If an impairment of extinction is expected, then the experiment should involve no less than 3 d of extinction training, whereas if a facilitation is expected, then the experiment should involve no more than 2 d of extinction training. In either case, the goal is to maximize the possibility of detecting the effect by choosing an appropriate point along the extinction curve. In this example experiment, a drug is administered on each of three extinction (ext)-training days before each exposure to the place conditioning chamber. Three days of extinction training are run because the predicted effect is an impairment of extinction. The anticipated outcome in terms of seconds spent on the formerly naloxone-and saline-paired floors, and in terms of aversion scores, is shown. The no-extinction group is expected to show a robust place aversion; the extinction/vehicle group is expected to show no place aversion (i.e., complete extinction); and the extinction/drug group is expected to behave similarly to the no-extinction group (i.e., to show a blockade of extinction). (b) In a second example experiment, a drug is administered on each of two extinction training days before each exposure to the OW-CPA chamber. Two days of extinction training are run because the predicted effect is a facilitation of extinction. The no-extinction group is expected to show a robust place aversion; the extinction/vehicle group is expected to show a nominally smaller but still significant place aversion as compared with the no-extinction group; and the extinction/drug group is expected to show no place aversion (i.e., complete extinction).
Note: Supplementary information is available via the HTML version of this article.
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